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Abstract 

Sulfaquinoxaline and other drugs were tried for the experimental control of the 
house dust mite D. pteronyssinus . Sulfaquinoxaline 30% in the culture medium killed 
all the mites within 3 weeks. 30mg/100mg of culture medium of declomycin, tetra- 
cycline HC1, aureomycin and oxy tetracycline killed 94,6%, 58,9%, 58,9% and 52,0% 
respectively of the mites in 3 weeks. Cessasion of feeding and impaired coordination 
were observed in mite cultures 24 hrs after the application of sulfaquinoxaline and no 
eggs were found a week later. 

It is suggested that sulfaquinoxaline be tried for the eradication of mites be tried in 
cases of house dust allergy. 

INTRODUCTION 

House dust is an important allergen that causes asthma, rhinitis and dermatitis. 
About 4% of the U.S.A. population suffers from these allergies (Sanders 1970) and a 
considerable number of people die as a result house dust asthma attacks (Hew 1963). 
The main allergen in the house is the mite Dermatophagoides pteronyssinus (Trouessart, 
1879). Voorhorst et al. (1964) showed that the reaction in the skin test to house dust 
was identical in most cases to that produced by D. pteronyssinus extract. Control of the 
mites in dust is therefore one of the possible ways of treating house dust allergies. This 
had been tried with varying degrees of success with different acaricides and insecticides 

— 

1 With the aid of the Swiss National Science Foundation. Grant No. 6.146-0.74. 
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(Wharton 1971 ; Heller-Haupt & Busvine 1974) but the risk of their toxicity to humans 
has precluded their use in practice. 

Sulfaquinoxaline in the diet of fowls was used experimentally for the control of the 
parasitic mites Ornithonyssus sylviarum (Furman & Stratton 1963), and Dermanyssus 
gallinae (Kirkwood 1974). Addition of sulfaquinoxaline to rabbit diet caused the death 
of Culex mosquitoes that were fed on these rabbits (Beesley & Peters 1971). In the 
present study the effect of sulfaquinoxaline and several other drugs that were added to 
the culture medium of D. pteronyssinus were assessed. 



MATERIALS AND METHODS 

The D. pteronyssinus from a line kept in the laboratory were reared in a medium 
containing 1: 1,25 dandruffs and yeast at a temperature of 25=1=2° and 75=L5% relative 
humidity. All experiment series were kept in plastic containers 3 cm in diam. 4 cm heigh 
into which 100 mg of mite-containing medium were put. Samples of the culture were 
weighed and the number of mites was counted to calculate the initial number per 
container. The effect of the drugs was compared by adding 30 mg of one of the following 
to each container: chloramphenicol, ampicillin, dihydrostreptomycin, declomycin, 
erythromycin, polymycin, tetracycline HC1, aureomycin, oxy tetracycline and sulfa- 
quinoxaline x . Celite (C-212, Fisher Sc. Comp. USA) was added as an inert agent to 
one control series and further series was left untreated. 

In another experiment sulfaquinoxaline in doses of 5, 15 and 30 mg was added to 
two replicate series of similarily prepared mite containers, and 30 mg celite were added 
to the controls. 

The third experiment consisted of hundred-mite-samples that were isolated in 
replicates from a culture containing 30 mg per 100 mg of medium sulfaquinoxaline and 
transferred to normal medium containers. Their viability after exposure to the drug was 
then checked. 

The resulting number of mites in the experimental series was assessed by counting 
the mites in 10 mg samples that had been taken from, and returned to the containers. All 
the cultures were shaken before the sampling and after the addition of the different 
materials to ensure an even dispersion of mites and culture consistuents. All the cultures 
were checked at weekly intervals. 



RESULTS 

All the mites in the series containing dihydrostreptomycin and polymycin died 
within 2 days (table 1). These materials, which are hygroscopic, dissolved and changed 
the consistency of the culture medium, thus killing the mites. Of the other drugs, sulfa- 
quinoxaline was the most effective. It caused a 98% mortality in 2 weeks, and no living 
mites were observed in the third week. Second best was the declomycin series where 
94,6% of the mites were dead after 3 weeks, at which time a 50 to 60% mortality was 
observed in the tetracycline series. The statistical evaluation shows a significantly increased 
mortality after 3 weeks in the chloramphenicol, dihydrostreptomycin, declomycin, 
polymycin, tetracycline HC1, aureomycin, oxytetracycline and sulfaquinoxaline series 



1 Sulfaquinoxaline sodium (92% purity) Vitamin Laboratories, Bath-Yam/Israel. 
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compared with the control (p < 0,01). The same differences are evident after 1 week 
already, if partly with a somenwhat smaller significance (p < 0,05). On the other hand, 
the series treated with ampicillin, erythromycin or celite do not differ significantly from 
the control. An increase in the number of mites was recorded in the untreated controls 
and the celite was somewhat deleterious and caused a decrease of 6,8% after 3 weeks. 



Table 1. 

The mortality in D. pteronyssinus series following the addition of 30 mg 
antibiotics to 100 mg culture medium (ca. 415 mites) 



Substance added 


% mortality 


1 week 


2 weeks 


3 weeks 


Chloramphenicol 


39.2 


33.4 


42.8 


Ampicillin 


37.0 


21.3 


13.7 


Dihydrostreptomycin 


100.0 


100.0 


100.0 


Declomycin 


45.7 


84.9 


94.6 


Erythromycin 


34.8 


27.3 


12.4 


Polymycin 


100.0 


100.0 


100.0 


Tetracycline HC1 


47.9 


71.3 


58.9 


Aureomycin 


63.1 


63.7 


58.9 


Oxytetracycline 


43.5 


69.7 


52.0 


Sulfaquinoxaline 


87.0 


98.5 


100.0 


Celite 


21.8 


39.4 


6.8 


Control * 








(untreatet mites) 


0.0 


0.0 


0.0 



(* Increase in number in untreated series was 87,9% after 3 weeks.) 



In the second experiment, addition of smaller quantities (15 mg and 5 mg) of sulfa- 
quinoxaline to the cultures was as effective as the 30 mg dose, but the effect was somewhat 
delayed (figure 1). The statistical evaluation yields a significantly increased mortality 
in all three sulfaquinoxaline treated cultures compared with the control (p < 0,01). 
There is no significant difference between the three dosages. The percentage of dead 
mites in the 3 series containing 5, 15 and 30 mg drug ranged between 85% and 90% 
after 2 weeks and all the mites were dead after 1 month. 

The mites in the sulfaquinoxaline-containing cultures were already affected 24 hrs 
after its addition. Their movements were slow and seemed to lack coordination. No mating 
or feeding was observed and no eggs could be found after the first week. The morbidity 
of the mites after a short exposure to sulfaquinoxaline was confirmed by transferring 
mites from sulfaquinoxaline-treated cultures to normal conditions (table 2). The decrease 
in the mite number continued for two weeks when only 34,6% and 32,9% of the mites 
exposed to sulfaquinoxaline for 24 and 48 hrs respectively were alive. The statistical 
evaluation gives a significant difference between the sulfaquinoxaline treated cultures 
and the control after one and after two weeks (p < 0,01). This applies to both the 
24-hour and 48-hour-exposure to the drug. Increase in number of mites and recovery 
of cultures was observed during the 3rd week. 



638 



Y. MUMCUOGLU AND Y. SCHLEIN 




Fig. 1. 

The mortality of D. pteronyssinus in cultures containing 
different sulfaquinoxaline doses 



Table 2. 

The viability of D. pteronyssinus cultures (100 mite-samples) 
after a limited exposure to sulfaquinoxaline (30 mg/100 mg medium) 



Substance 


hrs of 
treatment 


% mortality 


1 week 


2 weeks 


3 weeks 


Sulfaquinoxaline 


24 








Control 


24 


57.1 


65.4 


58.8 


Sulfaquinoxaline 


48 








Control 


48 


54.9 


77.1 


45.6 
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DISCUSSION 

In the two parasitic mites O. sylviarum (Furman & Stratton 1963) and D. gallinae 
(Kirkwood 1974) the sulfaquinoxaline acted as a systemic insecticide after being 
ingested with the host blood or plasma. It probably exerted its effect on D. pteronyssinus 
in a like manner. Kirkwood (1974), who summerized the previous literature attributed 
the insecticidal action, as in microorganisms and mosquitoes, to the competition of the 
drug with p-aminobenzoic acid and the inhibition of folic acid synthesis. 

The best results in this study were obtained with sulfaquinoxaline which killed all 
the mites in the cultures. Addition of 30 mg sulfaquinoxaline to 100 mg of medium 
killed 90% of the mites in 2 weeks and 5% concentration was equally effective though 
it took longer to exert its effect. 

The observable rate of death in the experimental mite cultures depends on the quan- 
tities of the sulfaquinoxaline ingested, which are proportional to the concentration of 
the drug in the medium. The final counts of mites in the experiments also comprise those 
that hatched from the eggs and those that were in the nonfeeding premoult stage at the 
time the cultures were set up. Such mites would survive longer in a treated culture. 

D. pteronyssinus were observed to cease feeding 24 hrs after the incorporation or 
sulfaquinoxaline into the medium and it is likely that defecation does not continue for 
long after the cessation of feeding. Halmai & Alexander (1971) identified the allergens 
of house dust as mite faeces, thus, though mortality in the mite culture extended over 
a relatively long period it is possible that the allergenic potential of the living cultures 
decreases before death of the mites as a result of the arrest of defecation. We suggest 
therefore that sulfaquinoxaline should be tried for the control of D. pteronyssinus in 
cases of house dust allergy. Only in households where someone is known to be allergic 
to sulfa drugs, would this recommendation probably not apply. 

ZUSAMMENFASSUNG 

Sulfaquinoxalin und andere Antibiotica wurden fur die experimentelle Labor- 
kontrolle der Hausstaubmilbe D. pteronyssinus verwendet. 30 mg Sulfaquinoxalin per 
100 mg Kulturmedium toteten 100% der Milben innerhalb von drei Wochen. Entspre- 
chende Konzentrationen von Declomycin, Tetracyclin HC1, Aureomycin und Oxy- 
tetracyclin tdteten 94,6%, 58,9%, 58,9% und 52,0% der Tiere innerhalb der gleichen 
Zeitspanne. 5 und 15 mg Sulfaquinoxalin per 100 mg Kulturmedium toteten die Milben 
anfanglich langsamer als 30 mg, doch war die Wirkung aller Konzentrationen mit 
87-89% Mortalitat nach 2 Wochen weitgehend gleich. Die Mortalitat der Milben, die 
24 und 48 Std. mit 30 mg Sulfaquinoxalin behandelt wurden, stieg auf 65,4 resp. 77,1% 
nach 2 Wochen an, um am Ende der dritten Woche wieder zu sinken. 

24 Std. nach Behandlung der Milben mit Sulfaquinoxalin horten die Tiere auf zu 
essen, bewegten sich unkoordiniert und eine Woche spater konnte keine Eiproduktion 
mehr beobachtet werden. Es wird vorgeschlagen Sulfaquinoxalin filr die Bekampfung 
von Hausstaubmilben bei Hausstaub-Allergikern zu verwenden. 
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